Free radical and ionic reaction of bisulfite with reduced nicotinamide adenine dinucleotide and its analogues.
1,4-Dihydronicotinamide adenine dinucleotide (NADH) and its analogues undergo two reactions in sulfite buffers in the pH range 5.5-7.1: (1) an oxygen-mediated free-radical chain reaction which results in the oxidation of the dihydropyridine to the pyridinium salt, and (2) an ionic reaction which results in the hydration of the 5,6 double bond of the dihydropyridine. The free-radical reaction is inhibited by superoxide dismutase (indicating the involvement of superoxide radicals) and by free-radical inhibitors. The ionic reaction is not affected by free-radical inhibitors and follows the rate law: rate = [substrate] [HSO3-] (K + SIGMAK' [HA]), where HA is a general acid of hydronium ion. The occurrence of third-order terms of the type [substrate] X [HSO3-] [HA] is consistent with the formation of a reactive bisulfite-substrate complex, which undergoes general acid catalyzed hydration.